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Introduction
Multiple myeloma (MM) is a neoplastic disease, with an
incidence of 2 to 3 per 100,000 among the general popula-
tion. 
MM is characterized by the accumulation of malignant
plasma cells in the bone marrow leading to impaired
haematopoiesis and bone disease, which includes mainly
lytic lesions, pathological fractures, hypercalcemia and
osteoporosis. It is a tumour of B-cell origin that causes the
resorption of bone by osteolytic lesions resulting in bone
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S St tu ud dy y D De es si ig gn n:: A retrospective cohort study.
P Pu ur rp po os se e:: To analyze differences in between the unipedicular vs. bipedicular balloon kyphoplasty for the treatment of multi-
ple myeloma lesions.
O Ov ve er rv vi ie ew w o of f L Li it te er ra at tu ur re e:: Both vertebroplasty and kyphoplasty are reported to be effective for the treatment of vertebral
compression fractures in multiple myeloma patients. Kyphoplasty is often performed with a bipedicular approach while ver-
tebroplasty with a monopedicular approach. Monopedicular kyphoplasty is investigated as a viable surgical technique alter-
natively in comparison with the bipedicular method.
M Me et th ho od ds s:: We performed 37 vertebral body augmentation procedures, 18 vertebroplasty (group A) and 19 kyphoplasty, 9
unipedicular approaches (group B1) and 10 bipedicular approaches (group B2), on 14 patients affected by multiple myeloma
with a mean clinical and radiographic follow up of more than 12 months.
R Re es su ul lt ts s:: Both kyphoplasty techniques lead to a better postoperative improvement of the vertebral height and kyphotic
deformity if compared with the vertebroplasty, with a statistical significance for the body height restoration only (p =
0.0066). The unipedicular and the bipedicular kyphoplasty have similar results in term of kyphotic deformity correction and
height restoration. The 85.7% (12/14) of the patients had an immediate improvement of the pain and no difference between
the vertebroplasty and kyphoplasty groups were observed regarding the pain. We observed a 24.3% of cement leakage in all
groups with no clinical symptoms and noticed that the risk of extravasations was higher in multilevel treatment, in bipedic-
ular kyphoplasty procedures and in patients not treated previously with a bone marrow transplant.
C Co on nc cl lu us si io on ns s:: Both vertebroplasty and kyphoplasty are effective in treating vertebral compression fracture due to multiple
myeloma. Unipedicular kyphoplasty could give equivalent results as with bipedicular kyphoplasty in multilevel disease,
aiming only to restore the sagittal alignment of the spine and the height of the vertebral body especially at the thoraco-
lumbar spinal segment. 
Key W Words: Unipedicular, Kyphoplasty, Vertebroplasty, Multiple myelomapain and pathological fractures.
Incidence of bone involvement at presentation varies
from 70% to 100% of patients [1] with a vertebral involve-
ment of about 60% at time of diagnosis [2].
Vertebral compression fractures are often present in these
patients and are cause of considerable morbidity including
pain, decreased mobility, spinal deformities and neurologi-
cal complications in few cases.
The treatment of MM includes chemotherapy and radio-
therapy to control the disease progression, biphosphonates
to reduce bone resorption and analgesics for the invalidating
pain. The conservative treatment for vertebral fractures in
MM include bed rest, analgesics and bracing but in some
cases it could be of limited use because of the progressive
spinal deformity and its invalidating consequence especially
for the pulmonary function.
Vertebral augmentation by using polimethylmetacrylate
could be a good treatment option in patients not responding
to the conservative treatment or in whom the kyphotic
deformity is progressive.
In 1987, Galibert et al. [3] reported a preliminary experi-
ence in the treatment of a vertebral angioma by percuta-
neous acrylic vertebroplasty, while in the 1990s kyphoplas-
ty was developed in order to restore the vertebral body
height and to reduce the kyphotic deformity often present in
multiple vertebral compression fractures.
The major advantage of kyphoplasty over vertebroplasty
is the possibility to restore vertebral height to a certain
degree and fewer chances of cement leakage, but vertebro-
plasty have lower surgical time for a single level and less
cost of procedure.
Kyphoplasty, with its balloon tamp, lead to a creation of a
cavity into the vertebral body that is easily filled with a low
pressure cement, with the consequence of a partial restora-
tion of the body height and correction of kyphosis with a
lower risk of cement extravasations whereas unipedicular
technique has recently gain popularity in treatment of osteo-
porotic vertebral fractures.
Both the procedures can be successfully used in patients
affected by vertebral compression fractures due to a osteo-
porosis or lytic lesions, and several authors have reported
good results with relatively low complication rates in multi-
ple myeloma [1,4-6]. Present study tries to compare the
efficacy and effectivness of surgical technique for unipedic-
ular baloon kyphoplasty in regard to vertebroplasty.
Materials and Methods 
From November 2005 to May 2008 we performed 37
consecutive vertebroplasty and kyphoplasty procedures in
14 patients with MM affected by one or more vertebral
compression fractures. There were 8 men and 6 women,
with a mean age of 63 years (range, 48 to 81 years).
All patients were referred from the haematology unit of
the Hospital and they were strictly followed by the haema-
tologist for the further management.
All patients had an X-ray, magnetic resonance imaging
(MRI), percutaneus biopsy and all relevant investigations
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Table 1. Patients demographics and clinical characteristics 
Patient No. Sex Age (yr) Myeloma protein Bone marrow transplant
Vertebroplasty Kyphoplasty 1 Kyphoplasty 2
(unipedicular) (unipedicular) (bipedicular)
1 M 48 IgG kappa Yes (allo) - - T12, L1, L2
2 F 60 IgG lambda Yes (auto) - L1 L4
3 F 73 IgG kappa No - L4
4 M 58 IgG lambda Yes (auto) L2, L3 T12
5 M 64 IgG kappa Yes (auto) - - T12
6 M 67 IgG kappa No T10, T11, T12, L1, L2 - -
7 F 81 IgG lambda No T10, T12 T11 -
8 F 60 - Yes (auto) T9, L2 L3 L1
9 M 72 IgG kappa No - - T12
10 M 49 IgG kappa Yes (allo) T8, T10 T7-T9 -
11 M 61 IgG lambda Yes (auto and allo) - - L4
12 M 65 - No L1-L2 - -
13 F 64 - No L1 T12-L2 -
14 F 65 - No T11-T12 L1-L2 - 
M: Male, F: Female. preoperatively. Indication for vertebral augmentation was
the presence of a symptomatic vertebral fracture, without
neurological deficit and a positive MRI signal.
The surgical procedure was always done in operating
room under general anaesthesia and under fluoroscopic
guidance.
All patients had one to five levels treated with a total
amount of 37 levels, 9 patients underwent 18 levels verte-
broplasty procedures and 12 patients had 19 levels kypho-
plasty procedures. Seven patients had both the vertebroplas-
ty and kyphoplasty procedures on different levels.
The augmentation procedures were always done with a
transpedicular approach and in particular vertebroplasty was
done with the monoportal technique in all cases. Kypho-
plasty was done with a unipedicular approach in 9 levels
(Fig. 1) and in bipedicular approach in 10 (Fig. 2). The
treated levels ranged from T7 to L4, with the majority
(67.5%) at the thoraco-lumbar junction (T11, n = 2; T12, n
= 9; L1, n = 7; L2, n = 7).
Ten patients (10/14) had an IgG myeloma protein (IgG
kappa, n = 6; IgG lambda, n = 4) and seven patients (7/14)
had a bone marrow transplantation (autoplastic in 5 and
alloplastic in 2). A patient had both the autologous and allo-
plast transplant because of the failure of the first one.
Demographic and clinical characteristics of the 14 patients
are listed in Table 1.
Patients were followed for clinical and radiographic
assessment at +1, +30, +90, +180 days and every year after
the surgical procedure. The pain was assessed by using the
visual analogue scale (VAS) preoperatively and at each fol-
low up visit. The scale ranged from 0 to 10, with 0 for no
pain and 10 for the maximum pain.
The follow up vary from a minimum of 10 months to a
maximum of 3 years, with a mean period of more than 12
months.
Statistical analysis was done on the clinical and radi-
ographic data by using the Student’s t-test to assess the sig-
nificance of pre- and post-operative surgical differences. p
< 0.05 was considered to be statistically significant.
Results
Thirty seven levels were treated in 14 patients (mean, 2.6
levels per patient; range, 1 to 5 levels), with 18 vertebro-
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Fig. 1. Intraoperative X-rays of unipedicular kyphoplasty.plasty procedures and 19 kyphoplasty procedures with uni-
and bipedicular approach.
There were 18 thoracic levels and 19 lumbar levels treat-
ed, with a 43.2% of the levels (16/37) localized in T12-L1.
There was an equal distribution of the thoracic (10/18) and
lumbar (8/18) levels in the vertebroplasty group while there
was a high distribution in the lumbar spine (11/19) for the
kyphoplasty group.
Seven patients underwent both the procedures in different
levels.
Lateral X-ray was evaluated for radiographic assessment
and we considered the height of the vertebral body mea-
sured in the middle of it, and the kyphotic deformity mea-
sured on the upper and lower end plate of the fractured ver-
tebra.
In the vertebroplasty group (group A) the mean pre-oper-
atively height of the vertebral body was 2.13 cm (range, 1.4
to 2.9 cm) with a mean kyphotic deformity of 8.4� (range, 0
to 13.6� ). The mean post-operative height of the body in
this group was 2.27 cm (range, 1.4 to 2.9 cm), with a mean
increasing value of 0.14 cm, while the mean kyphotic cor-
rection was of 1�(mean value of post-operative kyphotic
deformity, 7.4� ; range, 0 to 13.8� ). In group A 46.6% of the
levels had an improvement of the vertebral height with par-
tial restoration of it, while only the 20% of it had an
improvement of the kyphotic deformity.
In the kyphoplasty group (group B1 + B2) had a mean
preoperative vertebral height of 1.77 cm (range, 0.97 to
2.32 cm) with a mean kyphotic deformity of 9.7�(range, 0
to 23� ). The mean post-operative height of body in group B
was 2.18 cm (range, 1.33 to 2.91 cm), with a mean increas-
ing value of 0.41 cm, while the mean kyphotic correction
was of 1.8�(mean value of post-operative kyphotic defor-
mity, 7.9� ; range, 0 to 23� ). In group B, 83.3% of the levels
had an improvement of the vertebral height with partial or
total restoration of it and 88.8% of it had an improvement of
the kyphotic deformity.
In unipedicular kyphoplasty group (B1) the amount of
mean vertebral body height restored post-operative was
2.04 and in bipedicular kyphoplasty group (B2) was 2.29
but the ratio for uni- and bipedicular approach was 1.24 and
1.20, respectively, showing not much difference while the
ratio for kyphotic deformity restoration in unipedicular-
bipedicular kyphoplasty group was 0.74 and 0.87, respec-
tively.
Although we observed a better improvement of the
kyphotic deformity in bipedicular kyphoplasty group, both
groups had not a statistically significant improvement in the
postoperative period.
We can conclude that kyphoplasty in patients affected by
pathological vertebral fractures due to MM lead to a better
postoperative improvement of the vertebral height and of
the kyphotic deformity, with a statistical significance only
for the body height restoration (p = 0.0066) in comparison
to vertebroplasty but bipedicular kyphoplasty approach
have little advantage over unipedicular approach in kyphot-
ic deformity restoration.
The kyphotic deformity in group A observed a mean
value of 7.6� at 1 month and 7.7� at 3 months of follow up
(the postoperative mean value, 7.4� ), while in group B there
is a mean value of 9.0�at 1 month and 8.9�at 3 months
(the postoperative mean value, 7.9� ). We conclude that the
better kyphosis correction observed postoperative in both
kyphoplasty groups is lost during the first month (about 1�
of correction) and after that it remain unchanged at 3
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Fig. 2. Intraoperative X-rays of bipedicular kyphoplasty.
Fig. 3. Postoperative X-rays showing cement leakage anterior-
ly after bipedicular kyphoplasty procedure.months.
The 85.7% of the patients (12/14) had an immediate
improvement of the pain in the postoperative period, with a
mean value of VAS decreasing from 8.4 to a mean value of
4.6. The mean VAS value was 2 at three months, 1.2 at six
months and 0.8 at one year of follow up. No difference
between the two groups was observed regarding the pain.
We concluded that all the procedures were effective in
treating the vertebral pain due to a spinal fracture in patients
affected by MM.
Forty-two point eight percent of the patients (6/14) had
radiographic evidence of cement leakage. Eighty percent of
them (4/5) had a multilevel treatment (three levels treat-
ment, n = 3; two levels treatment, n = 1). 
We observed 9 cement extravasations on 37 vertebras,
that represent 24.3% of the treated levels.
The rate of cement leakage was 22.2% in vertebroplasty
group while was 22.2% in monoportal kyphoplasty group
and 33.3% in biportal one. No cement leakage into the canal
was observed, 5 were in the paravertebral anterior space, 2
were lateral and 2 were in the disk. None of the patients had
symptoms due to cement leakage (Figs. 2 and 3).
Discussion
Vertebral compression fractures in MM are present in 55-
70% of patients and represent initial clinical signs in 34-
64% of cases [7].
The patients usually experience severe pain and disability
with a consecutive increase of morbidity [8-10] and have
been traditionally treated with bed rest, bracing, radiothera-
py and analgesics with limited benefit [11].
Bisphosphonates have been shown to block bone resump-
tion and reduction of skeletal events but are unable to repair
the collapse [12]. Vertebral augmentation procedures [13]
are a minimally invasive surgical technique able to immedi-
ately reduce the pain and finally treat the spinal fracture.
Both procedures, vertebroplasty and kyphoplasty, are per-
cutaneous and effective in treating the disabling pain; fur-
thermore they allow to reinforce the vertebral body prevent-
ing further collapse as all the groups has significant
improvement in VAS scores after the procedure suggesting
the analgesic effect may come from immobilization of tra-
becular micro-fractures by cement injection [14].
Vertebroplasty is a simple injection of an acrylic polymer
into the vertebral body, often done with a monoportal
approach, while kyphoplasty is performed with uni- and
bipedicular placement of a balloon into the vertebral body
to partially restore the spinal deformity [15,16].
Both procedures (vertebroplasty and kyphoplasty) were
able to treat the invalidating pain of the patients, without
any significant differences in between the results of two
groups. The most important advantage of kyphoplasty over
vertebroplasty is the ability to restore the vertebral height
and to create a cavity into the vertebral body by using the
inflatable balloon for the injection of a very viscous cement
with very low pressure into the cavity, reducing the proba-
bility of cement leakage. Kyphoplasty is better technique to
restore the vertebral height and the sagittal alignment of the
vertebral body in the postoperatively lateral X-ray view,
without depending on unipedicular and bipedicular
approach [17].
Although during kyphoplasty in osteoporotic fractures the
insertion of thick viscous cement into a pre formed cavity
had resulted in a lower rate of cement extravasations in
patients with osteoporotic vertebral compression fractures
[18-21] but present study has 24.3% of cement extravasa-
tions may be due to high frequency of cortical breakdown
by metastatic tissue as suggested by Cotten et al. [8].
In vivo comparison of extra vertebral cement leak after
vertebroplasty and kyphoplasty using injection of contrast
showed significantly lower extra vertebral leakage with
kyphoplasty [22] but the clinical incidence of cement
extravasations is much lower with kyphoplasty, reported at
4% to 9% [18]. Additionally the bipedicular approach dur-
ing kyphoplasty seems to increase the risk of cement leak-
age in current study in contrary to results of Papadopoulos
et al. [15], where low rate of cement extravasations was
observed in bipedicular kyphoplasty (Table 2).
In present study also the unipedicular kyphoplasty and
vertebroplasty has less chances of cement leakage than
bipedicular kyphoplasty suggesting monoportal technique is
safer in terms of cement leakage possibly due to low pres-
sure fill of higher viscosity cement into the created cavity
[17,23]. Some authors also used the eggshell technique to
prevent cement leakage during kyphoplasty procedures
[24].  
Interestingly patients with multiple levels fracture without
bone marrow transplant had a higher risk of cement
extravasations.
Both techniques uni and bipedicular for kyphoplasty has
comparable results in terms of kyphotic angles and restoring
the vertebral height as also reported by Chung et al. [25].
Both vertebroplasty and kyphoplasty in conclusion are
166 / ASJ: Vol. 5, No. 3, 2011effective in treating vertebral compression fracture due to
MM and none has an advantage over the other in pain
improvement as also evident in the study of Fourney et al.
[26].
Vertebroplasty could be indicated to treat single level
lesion especially in the thoracic spine while unipedicular
kyphoplasty has better results in multiple levels collapse.
Unipedicular kyphoplasty provides equally good results
for maintaining sagittal alignment of the spine and restoring
the height of the vertebral body especially at the thoraco-
lumbar spinal segment in comparison to bipedicular kypho-
plasty with less chance of neoplastic tissue migration into
the canal [27]. Also monolateral approach has less operative
time, less radiation exposure and cost effectiveness to treat
MM vertebral lesions as also observed by Steinmann et al.
[16].
This study has some limitations regarding the less number
of patients and lack of proper indication for different tech-
nique. There is a need for larger series of patients for
prospective analysis regarding unipedicular and bipedicular
technique outcome.
Conclusions 
Unilateral kyphoplasty technique has equally good poten-
tial to treat multiple myeloma vertebral lesions with lesser
number of complications in comparision to bipedicular
kyphoplasty approach.
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